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Claims: 

1 . A sensitive and specific method for detection of prostate cancer in a patient 
comprising: 

isolating epithelial cells from a sample of blood obtained from said patient; 
lysing said epithelial cells and isolating nucleic acid; 
conducting RT-PCR on said isolated nucleic acid wherein said RT-PCR 
comprises: 

synthesizing cDNA from said nucleic acid with a set of primers and a 
Taq polymerase enzyme capable of detectably amplifying a single gene in a single cell 
in a background of 1 0^ cells; and 

conducting PGR on said cDNA wherein said PGR comprises: 

synthesizing DNA from said cDNA with a set of PSA-specific primers 
and additional Taq polymerase enzyme capable of detectably ampUfying a single gene in 
a single cell in a backgroimd of 10^ cells; 

wherein said method is capable of detecting one PSA-expressing cell in one ml 
of blood or 10^ lymphocytes. 

2. The method of claim 1 wherein sensitivity is at least about 80% or greater. 

3. The method of claim 1 wherein specificity is at least about 85% or greater. 

4. The method of claim 1 wherein the prostate cancer detected is at a subclinical 
stage. 

5. The method of claim 4 wherein the subclinical stage is organ-confined prostate 
cancer. 

6. The method of claim 1 wherein the patient is a human. 

7. The method of claim 1 wherein the epithelial cells are isolated by an 
immnunological technique. 

8. The method of claim 7 wherein the immunological technique is selected from 
the group consisting of immunoprecipitation, immuno-affinity chromatography, 
dynabead enrichment and combinations thereof. 
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9. The method of claim 7 wherein the immxmoiogical technique comprises 
antibodies specific to epithelial antigens. 

10. The method of claim 9 wherein the epithelial antigens are selected from the 
group consisting of Ber-EP4 antigens, epithelial membrane antigens, epithelial cell- 
surface antigens, and combinations thereof 

1 1 . The method of claim 1 wherein the sample of blood comprises peripheral blood. 

12. The method of claim 1 wherein the sample of blood comprises a volume of 5 ml 
or less. 

1 3 . The method of claim 1 wherein the set of primers comprises random-hexamer 

primers. 

14. The method of claim 1 wherein the set of primers contains sequences specific for 
exons of the PSA gene. 

1 5 . The method of claim 1 wherein the set of primers comprising oligo-dT primers 
for the amplification of total mRNA. 

16. The method of claim 1 wherein the set of PSA-specific primers comprise a 
hemi-nested set of primers. 

1 7. The method of claim 1 wherein the set of PSA-specific primers comprise SEQ 
ID NO 3 and SEQ ID NO 4. 

1 8. The method of claim 1 wherein the set of primers comprise sequences fi:om a 
gene that has an elevated expression in CaP cells as compared to non-cancerous cells. 

1 9. The method of claim 1 8 wherein the gene is selected fi-om the group consisting 
of PSGR, DD3, PCGEMl, />55, bcl-2, hK^ PSMA, and combinations thereof 

20. A sensitive and specific method for detection of prostate cancer in a patient 
comprising: 

isolating epithelial cells from a sample of blood obtained firom said patient; 
lysing said epithelial cells and isolating nucleic acid; 
conducting RT-PCR on said isolated nucleic acid wherein said RT-PCR 
comprises: 
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synthesizing cDNA from said nucleic acid with a set of primers and a 
Taq polymerase enzyme capable of detectably amplifying a single gene in a single cell 
in a background of 10^ cells; and 

conducting PGR on said cDNA wherein said PGR comprises: 

synthesizing DNA from said cDNA with a set of PSA-specific primers 
and additional Taq polymerase enzyme capable of detectably amplifying a single gene in 
a single cell in a background of 10^ cells; 

wherein said method is capable of detecting one PSA-expressing cell in one ml 
of blood or 10^ lymphocytes and sensitivity is greater than 80% and specificity is greater 
than 85%. 

21 . A kit for the sensitive and specific detection of early-stage prostate cancer 
comprising: 

reagents for conducting RT-PCR on nucleic acid isolated from a sample of blood 
wherein said reagents comprises a Taq polymerase enzyme capable of detectably 
amplifying a single gene in a single cell in a background of 10^ cells and a set of 
primers; 

reagents for conducting PGR on cDNA wherein said reagents comprises 
additional Taq polymerase enzyme capable of detectably amplifying a single gene in a 
single cell in a backgroxmd of 10 cells and a set of PSA-specific primers, 

wherein said kit is capable of detecting one PSA-expressing cell in one ml of 
blood or 10^ lymphocytes. 

22. The kit of claim 21 wherein sensitivity of the method is at least about 80% or 
greater. 

23. The kit of claim 21 wherein specificity of the method is at least about 85% or 
greater. 

24. The kit of claim 21 wherein the early-stage prostate cancer detected is a 
subclinical stage. 

25. The kit of claim 24 wherein the subclinical stage is organ-confined prostate 
cancer. 
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26. The kit of claim 21 wherein the patient is a human. 

27. The kit of claim 2 1 wherein the set of primers comprises random-hexamer 
primers. 

28. The kit of claim 21 wherein the set of primers contains sequences specific for 
exons of the PSA gene. 

29. The kit of claim 21 wherein the set of primers comprising oligo-dT primers for 
the amplification of total mRNA. 

30. The kit of claim 21 wherein the set of primers comprises SEQ ID NO 1 and SEQ 
ID NO 2. 

3 1 . The kit of claim 21 wherein the set of PSA-specific primers comprise a hemi- 
nested set of primers. 

32. The kit of claim 2 1 wherein the set of PSA-specific primers comprise SEQ ID 
NO 3 and SEQ ID NO 4. 

33. A kit for the sensitive and specific detection of early-stage prostate cancer 
comprising: 

reagents for conducting RT-PCR on nucleic acid isolated from a sample of blood 
wherein said reagents comprises a Taq polymerase enzyme capable of detectably 
amplifying a single gene in a single cell in a background of 10^ cells and a set of 
primers; and 

reagents for conducting PGR on said cDNA wherein said reagents comprises 
additional Taq polymerase enzyme capable of detectably amplifying a single gene in a 
single cell in a background of 10^ cells and a set of PSA-specific primers, 

wherein sensitivity of said method is greater than 80% and specificity is greater 
than 85%. 

34. A method for determining a molecular profile of a prostate cell comprising: 
isolating epithelial cells from a sample containing said prostate cell; 
lysing said epithelial cells and isolating nucleic acid; 

conducting RT-PCR on said isolated nucleic acid wherein said RT-PCR 
comprises: 
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synthesizing cDNA from said nucleic acid with a set of primers and a 
Taq polymerase enzyme capable of detectably amplifying a single gene in a single cell 
in a background of 10^ cells; and 

conducting PGR on said cDNA wherein said PGR comprises: 

synthesizing DNA from said cDNA with a set of primers specific for a 
cancer-determinant gene and additional Taq polymerase enzyme capable of detectably 
amplifying a single gene in a single cell in a background of 10^ cells; and 

determining the molecular profile of the cancer-determinant gene for said 
prostate cell. 

3 5 . The method of claim 34 wherein the cancer-determinant gene is selected from the 
group consisting of genes which encode PSA, p53, bcl-2, PSGR, DD3, PGGEMl, PSMA 
and variants thereof 

36. The method of claim 34 which determines the molecular profile of a plurality of 
cancer-determinant genes. 

37. The method of claim 34 which is performed multiple times with multiple samples 
all obtained from the same source, but at different times over a set time period, to determme 
the progression of said molecular profile over said set time period. 
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